Does domain swapping improve the stability of RNase A?
Self-assembling complexes have potential as novel supramolecular biomaterials but domain swapped complexes have yet to investigated in this capacity. Bovine ribonuclease A (RNase A) is a useful model protein as it is able to form a range of three dimensional domain swapped structures, including dimers, trimers and tetramers that have similar catalytic ability. However, little work has been carried out investigating the physical characteristics of these complexes. In an effort to characterise the strength of these oligomeric interactions, analytical ultracentrifugation was carried out to measure the dissociation of higher order complexes, using fluorescent tags to test for dissociation at very low concentrations. Results of this work suggest that the oligomers form a very tight complex, with no evidence of dissociation down to 250 pM. RNase A oligomers also had similar thermal stability to that of monomeric enzyme, suggesting that the main limiting factor in RNase A stability is the tertiary, rather than quaternary structure. Following thermal unfolding of RNase A, the protein refolded upon cooling, but returned to the monomeric state. This latter result may limit the potential of domain swapping as a means of material assembly.